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DETAILED ACTION 

1 . Claims 1 ( 2, 4-6, and 8-16 are pending in the instant application. 

Drawings 

2. The drawings were received on August 7, 2005. These drawings are accepted 
by the Examiner. 

Response to Arguments/Amendments 

3. In view of the amendments to the claims filed August 7, 2005, the claim 
objections set forth in the final office action dated June 23, 2005 have been withdrawn. 

4. In view of the amendments to the claims, the rejection of claims 

6, 8, 9, and 14-16 under 35 U.S.C. § 112, second paragraph, have been withdrawn. 

5. Applicant's arguments filed August 7, 2005 against the prior art rejection under 
35 U.S.C. 103(a) including at least Bremer (U.S. 4464767) have been fully considered, 
but they are not persuasive. The independent claims have been amended to include 
band splitting means which distributes data based on predetermined and different data 
transmission rates of the predetermined number of band TX processing means. 
However, the advantageous combination of Bremer in view of Samueli et al (U.S. 
6144712; hereafter "Samueli") is such that one is motivated to combine a QAM 
transmitting apparatus having a multiplicity of transmitting means with a variable data 
rate transmitter. Hence, the result is a QAM transmitter having multiple transmitters 
with a variable transmit data rate. Therefore, is obvious that the multiplicity of 
transmitting means could potentially have different transmission rates. Samueli 
discloses that, because variable rate digital signals are transmitted on a single fixed 
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frequency at a single sampling frequency, sampling frequency jitter may occur (col. 1, 
lines 60-68). Therefore, care must be taken to appropriately transmit data on a single 
fixed frequency so that sampling jitter does not appear at the side of the receiver. 
Bremer provides that the use of multiple QAM transmitters allows for higher data rates 
using transmitters of a lower speed (col. 1, lines 25-35). The combination of Bremer in 
view of Samueli provides a QAM transmitter with additional transmission speed and 
sampling jitter reduction because the data rate of the whole can be divided into 
appropriately divided parts (by data rate) which are easily transmitted on a single 
frequency without causing sampling jitter. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1,2, 10 and 11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bremer (US 4464767) in view of Samueli et al (US 6144712 - IDS 
reference AA; hereafter "Samueli"). 

Regarding claim 1, Bremer discloses by figure 3 a QAM (Quadrature Amplitude 
Modulation) transmitting apparatus having a multiplicity of transmission bands 
(abstract), comprising: band splitting means (ref. 28; col. 2, lines 14-20) for distributing 
TX data ("binary data") to a predetermined number of band TX processing means (refs. 
22, 24, and 26); the predetermined number of band TX processing means symbol- 
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encoding the output data of the band splitting means ("QAM Level Encoder"), and 
converting the TX data to a passband signal ("QAM Filter and Carrier Modulator"); and 
synthesizing means (38) for synthesizing the passband signal outputted from a 
predetermined number of the band TX processing means (col. 2, lines 28-32). The 
"QAM Filter and Carrier Modulator" contained in each of the QAM modulators illustrated 
in figure 3 converts the TX data to a passband or, equivalently, modulates the signals 
onto a carrier in a frequency band which may be transmitted. Bremer does not disclose 
a) a QAM transmitting apparatus having variable transmission rates; b) TC 
(Transmission Convergence) sub-layer means for performing frame processing and 
error correction for TX (transmitting) data; c) pulse-shaping and interpolating the 
symbol-encoded data; or d) digital-to-analog converting and outputting means for 
converting the synthesized digital TX data to an analog synthesized TX signal to output. 
However, Samueli teaches a) a variable rate QAM transmitter (abstract) by figure 1 (col. 
2, lines 40-45). Samueli teaches that a variable rate QAM transmitter may take a 
variable rate data stream as input (i.e. 0.1-20 megabits/sec; col. 1, lines 25-30). Using 
a variable rate transmitter allows the data being introduced to the system to change with 
time. Regarding limitation b), Samueli teaches a sub-layer (TC) means (fig. 1, ref. 16; 
col. 2, lines 49-55) for performing frame processing ("inserting preamble") and error 
correction for transmitting data. Samueli teaches the use of a frame processor and 
error correction encoder to condition the data to be transmitted for the correct reception 
of the data on the side of the receiver. Regarding limitation c), Samueli illustrates and 
teaches pulse-shaping (fig. 1, refs. 24 and 26; col. 3, lines 1-2) and interpolating the 
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symbol-encoded data (fig. 1, refs, 28 and 30; col. 3, lines 5-17) because pulse-shaping 
filters the data to remove unwanted frequencies and interpolating conditions the data to 
have a proper common sampling interval for modulating and digital-to-analog 
conversion. Regarding limitation d), Samueli teaches digital-to-analog converting and 
outputting means (fig. 1 , ref. 40) for converting the synthesized digital TX data to an 
analog synthesized TX signal to output (fig. 1, ref. 42) because the digital information 
must be converted into analog form before it may be transmitted over a channel. 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
which the invention was made to use the components of a variable rate QAM 
transmitter as taught by Samueli, which meet the limitations of a) - d) above, in the 
QAM transmitter of Bremer because they could advantageously be used to transmit 
data at various data rates according to the amount of data which is to be transmitted 
and condition the input data for wireless transmission. In the apparatus of Bremer in 
view of Samueli, the TC sub-layer means (Samueli; figure 1 , ref. 16) is utilized to insert 
a preamble and error correction into the data to be transmitted for data conditioning as 
understood by one having skill in the art before it is passed to the band splitting means 
(Bremer; fig. 3, ref. 28). The pulse shaping and interpolating means of Samueli (fig. 1, 
refs. 24, 26, 28, and 30) would be inserted between the QAM Level Encoder and QAM 
Filter and Carrier Modulator of Bremer (fig. 3, ref. 22) as motivated above. The QAM 
level encoder of Bremer is analogous to the QAM Symbol mapper of Samueli (fig. 1 , ref, 
18). Finally, in the apparatus of Bremer in view of Samueli, the DAC of Samueli would 
be positioned after the synthesizing means of Bremer (fig. 3, ref. 38) to facilitate in the 
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transmission of an analog waveform over a channel as understood by one having skill in 
the art. 

Further regarding claim 1 , in view of the combination of multiple variable rate 
QAM transmitters, it would be obvious that the band splitting means (Bremer; fig. 3, ref. 
28) would distribute the TX data to each of the predetermined number of band TX 
processing means (Bremer; fig. 3, refs. 22, 24, and 26) based upon a predetermined 
and different data transmission rate. That is, the data rate of each of the distributed 
data streams output by the band splitting means is based upon the total amount of data 
to be transmitted and the data rate of each individual variable QAM transmitters such 
that sampling jitter may be reduced. Because each of the variable rate transmitters may 
accept various data rates, the system would be very flexible to higher data rate 
transmission with reduced sampling jitter at the side of the receiver. 

Regarding claim 2, Bremer in view of Samueli disclose the limitations of claim 1 
as applied above. Further, in the apparatus of Bremer in view of Samueli, it is inherent 
that the data transmission rate of the TC sub-layer means is equal to sum of data 
transmission rates of the band TX processing means. The TC sub-layer means may be 
applied before the band splitting means. Therefore, the TC sub-layer supplies all of the 
data to the band splitting means and, hence, to all of the band TX processing means. 

Regarding claim 10, Bremer in view of Samueli disclose the limitations of the 
claim as applied to claim 1 above. 

Regarding claim 11, Bremer in view of Samueli disclose the limitations of the 
claim as applied to claim 2 above. 
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8. Claims 4, 5, 12, and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bremer in view of Samueli, and in further view of Kaku et al (US 
5987064; hereafter "Kaku"). 

Regarding claim 4, Bremer in view of Samueli disclose the limitations of claim 1 
as applied above. Bremer in view of Samueli do not expressly disclose that the band 
splitting means distributes the TX data to each of the predetermined number of band TX 
processing means in units of bytes. However, Kaku discloses an exemplary 
embodiment of a 256 QAM (1 byte per symbol) constellation used in a QAM transmitter 
(fig. 6; col. 2, lines 60-65; col. 4, lines 60-65) for a modem. Further, at the time the 
invention was made, it would have been obvious to a person of ordinary skill in the art to 
distribute the TX data to each of the band TX processing means in units of bytes as 
suggested by Kaku. Applicant has not disclosed that distributing the TX data to each of 
the band TX processing means in units of bytes provides an advantage, is used for a 
particular purpose, or solves a stated problem. One of ordinary skill in the art, 
furthermore, would have expected the transmitter of Bremer in view of Samueli to 
perform equally well with distributing the TX data to each of the band TX processing 
means in units of bytes because a QAM transmitter can rely upon any constellation size 
(bits per symbol) limited only by the transmission channel conditions and it is 
advantageous to transmit the greatest bits per symbol possible for the largest possible 
transmission rates. 

Regarding claim 5, Bremer in view of Samueli disclose the limitations of claim 1 
as applied above. Bremer in view of Samueli do not expressly disclose that the band 
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TX processing means encodes the TX data in units of bytes. However, Kaku teaches 
an exemplary embodiment of a 256 QAM (1 byte per symbol) constellation used in a 
QAM transmitter (fig. 6; col. 2, lines 60-65; col. 4, lines 60-65) for a modem. Further, at 
the time the invention was made, it would have been obvious to a person of ordinary 
skill in the art to encode the TX data in units of bytes as suggested by Kaku. Applicant 
has not disclosed that encoding the TX data in units of bytes provides an advantage, is 
used for a particular purpose, or solves a stated problem. One of ordinary skill in the 
art, furthermore, would have expected the transmitter of Bremer in view of Samueli to 
perform equally well with encoding the TX data in units of bytes because a QAM 
transmitter can rely upon any constellation size (bits per symbol) limited only by the 
transmission channel conditions and it is advantageous to transmit the greatest bits per 
symbol possible for the largest possible transmission rates. 

Regarding claim 12, Bremer in view of Samueli, and in further view of Kaku 
disclose the limitations of the claim as applied to claim 4 above. 

Regarding claim 13, Bremer in view of Samueli, and in further view of Kaku 
disclose the limitations of the claim as applied to claim 4 above. 
9. Claims 6 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bremer in view of Samueli, and in further view of Yagi (US 5995168). 

Regarding claim 6, Bremer in view of Samueli disclose the limitations of claim 1 
as applied above which provide for a QAM transmitting apparatus having a multiplicity 
of transmission bands. In light of the transmission apparatus of Bremer in view of 
Samueli, although it is not explicitly disclosed by such figures, it is implied and would 
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have been at least obvious to implement a corresponding receiving apparatus to receive 
the signal transmitted. Therefore, it would have been obvious to one having ordinary 
skill in the art at the time which the invention was made to implement a corresponding 
receiving apparatus to the transmission apparatus (claim 1 ) of Bremer in view of 
Samueli comprising a QAM receiving apparatus having a multiplicity of transmission 
bands with variable transmission rates because it would provide utility for the 
transmission. The obvious receiving apparatus of Bremer in view of Samueli would be 
the corollary of the transmission apparatus to one having ordinary skill in the art, and 
the references cited below are the corresponding references in the transmission 
apparatus. Hence, the receiving apparatus would be comprising: analog-to-digital 
converting means (Samueli; fig. 1, ref. 40) for converting an analog signal received 
through a transmission line to a digital RX (receiving) signal; band distributing means 
(Bremer; "synthesizing means", fig. 3, ref. 38) for distributing the digital RX signal to a 
predetermined number of band RX processing means at different transmission rates; 
the band RX processing means (Bremer; fig. 3, refs. 22, 24, and 26) for converting the 
RX signal distributed from the band distributing means to a baseband signal (Bremer; 
fig. 3, "Carrier Modulator") and converting the compensated RX signal by QAM- 
decoding to a symbol (Bremer; fig. 3, "QAM Level Encoder"); band multiplexing means 
for multiplexing the output data from the predetermined number of the band RX 
processing means (Bremer; fig. 3, ref. 28); and TC (Transmission Convergence) sub- 
layer means for performing frame processing and error correction for the multiplexed 
RX data from the band multiplexing means (Samueli; fig. 1, ref. 16; col. 2, lines 49-55). 
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The QAM receiving apparatus of Bremer in view of Samueli does not disclose 
compensating signal distortion of the baseband signal caused by the transmission line. 
However, Yagi teaches a QAM receiver by figure 1 having a well known digital equalizer 
(104) which compensates signal distortion of the baseband signal. Yagi teaches that 
the digital equalizer performs adaptive equalization of amplitude delay to correct for 
distortions which occur in the transmission path (col. 3, lines 46-60). Therefore, it would 
have been obvious to one having ordinary skill in the art at the time which the invention 
was made to utilize an adaptive equalizer as taught by Yagi in the QAM receiver of 
Bremer in view of Samueli because it would compensate for the signal distortion caused 
by the transmission line to provide better symbol decisions. 

Regarding claim 14, Bremer in view of Samueli, and in further view of Yagi 
disclose the limitations of the claim as applied to claim 6 above. 
10. Claims 8 and 9, 15 and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bremer in view of Samueli, in further view of Yagi, and in further view 
of Kaku. 

Regarding claim 8, Bremer in view of Samueli, and in further view of Yagi, 
disclose the limitations of claim 6 as applied above. Further, it would have been 
obvious that the band distributing means distributes the RX data to the TC sub-layer 
means in units of bytes as taught by Kaku and applied to claim 4 above. 

Regarding claim 9, Bremer in view of Samueli, and in further view of Kaku 
disclose the limitations of claim 6 as applied above. Further, it would have been 
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obvious that the band RX processing means decodes the RX data in units of bytes as 
taught by Kaku and applied to claim 5 above. 

Regarding claim 15, Bremer in view of Samueli, and in further view of Yagi, 
disclose the limitations of claims 14 as applied above. Further, Bremer in view of 
Samueli, in further view of Yagi, and in further view of Kaku disclose the additional 
limitations of the claim as applied to claim 8 above. 

Regarding claim 16, Bremer in view of Samueli, and in further view of Yagi, 
disclose the limitations of claims 14 as applied above. Further, Bremer in view of 
Samueli, in further view of Yagi, and in further view of Kaku disclose the additional 
limitations of the claim as applied to claim 9 above. 

Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Perilla whose telephone number is (571) 272- 
3055. The examiner can normally be reached on M-F 8-5 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Vanderpuye can be reached on (571) 272-3078. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at ,866-2 17-91 97 (toll-free). 





Jason M. Perilla 
October 24, 2005 
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